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foIlowing reorganization of the ward compared with twelve months prior
to it. The antibiotic consumption, the individual patients severity of disease
(APACHE). and the extent of therapeutic interventions (TISS) were
registered. Enterococci were typed biochemically, antibiograms were estab-
lished and the relation between the isolates was investigated with pulse field
gel electrophoresis (PGEF).
Results: The bacteriological results and tha patient data implicate noscomial
spread as the cause of the enterococcal scpticemia outbreak.
COnclusion: A combination ofstrict barrier nursing, more rcstrictive usc of
antibiotics, isolation ofinfected patients, thorough clean and disinfection of
the ward stopped the outbreak and reduced antibiotic consumption.
IMoP2061 Epidemiology of glycopeptide resistant
Enterococcus faedum In a Hematology Unit
A. samet!, M. Bronk!, A. Hellmann2,J.Ju5Zczyk3,J. Kur4
I Dept. ofClinical Bacteriology; 2Dept. ofHematology, Public Hospital No I,
Gdansk; -'Dept. of Inf Dis., Univ. School Medicine in Poz'lIm, Pozmm;
4 Technical Universily ofGdansk, Gdansk, Poland
Objectives: To study the epidemiology of glycopeptide - resistant Enter-
ococcus faecium (GREM) in a Haematology Unit.
Methods: During an outbreak, between January 1997 and December 1999
in a Haematology Unit, GREM were isolated from 112 patients. All isolates
were identified by VITEK GPI Cards (bioMerieux). Susceptibility to
vancomycin, teicoplanin, penicillin, streptomycin and gentamycin was
determined using microdilution and disk diffusion methods. Van genes
were analysed by specific PCR-RFLP.
Results: The 165 GREM isolates from 112 patients were isolated from
different clinical materials during three years period. Isolates were resistant to
vancomycin, teicoplanin, penicillin. streptomycin HL and gentamycin HL.
The pheno-, and genotypic analyses of all isolates indicated the presence of
thc VanA genotype. GREM were isolated from blood samples (25), stool
(106), urine (15), sputum (8), skin (5), throat (4) and vagina (2). 25 patients
were infected (positive blood cultures) and 87 were colonized.
Conclusions: Our study indicates outbreak hospital infections ofGREM in
a Haematology Unit in Gdansk, Poland. GREM presented a new diagnostic,
therapeutic and epidemiological problem in Haematology Unit.
IMoP2071 Enterococcal bacteremia: A review of twenty-seven
episodes
M. Bonadio, C. Gigli, A. Vigna, M. Meini. P. Spitaleri, E. Tagliaferri, O.
Maccanti
Infectious Diseases Section, University ofPisa, Italy
Objectives: To evaluate some clinical and microbiological aspects ofenter-
ococcal bacteremia in two hospitals of the middle Italy.
Methods: Twenty seven episodes of enterococcal bacteremia occurring in
27 patients admitted to the hospital of Pisa and Livomo during an I year
period (1998) were retrospectively evaluated. Medical charts and blood
culture results were analyzed.
Results: Enterococcal bacteremia represented the 4.8% of all bacteremic
episodes recognized in the study period. Twenty one of the infected patients
were males. AIl but one episodes ofbacteremia were nosocomial acquired. E.
faecalis and E. faecium were responsible of bacteremia in 23 and 4 patients
respectively. Polymicrobial bacteremia occurred in 4 cases. Urinary tract
was identified as portal of entry of enterococcal bacteremia in 4 patients.
Some underlying diseases and/or conditions such as recent liver transplanta-
tion, chronic hemodialysis, haematological malignancy, urological or
abdominal surgery, prolonged stay in intensive care units were the most
common underlying problems. Twenty patients had received antimicrobial
agents with broad spectrum activity before enterococcal bacteremia has been
discovered. Overall mortality during the stay in the hospital was 29.2%.
Antimicrobial susceptibility tests showcd high gentamicin and ampicillin
resistance rate (30.4%). Enterococci isolates were resistant ill vitro to
vancomycin in 7.4% of cases.
Conclusions: Bacteremia caused by enterococci, as well as their increasing
resistance to ampicillin and vancomycin, seems to be an emerging problem
also in thl' italian hospitals.
P:7/4 - Nosocomial gram-negative infections
IMoP20s1 carbapenem-reslstant Pseudomonas aeruginosa in
an university hospital In Poland
L. Naumiuk, E. Dziemaszkiewicz. A. Samet, M. Bronk
Department ofClinical Bacteriology, Public Hospital No.1, Gdansk, Poland
ObjectIves: To study the epidemiology of carbapenem-resistant Pseudo-
monas aeruginosa (CRPA) isolated in an university hospital over 1 year
Ganuary 1999 to December 1999).
Methods: Extended antimicrobial susceptibility testing (disk diJfusion
ml'thod according to NCClS) was performed on all CRPA isolates. Thl'
following antibiotics were tested piperacillin (Pip), piperacillin/tazobactam
(Tzp), ceftazidime (Caz), imipenem (Ipm), meropenem (Mem), cefepime
(Fep) , gentamicin (Gn), arnikacin (An), netylmicin (Net), tobramycin
(Tob), ciprofloxacin (Cip). We recordcd zone diameters and analysed
clinical information.
Results: In the year 1999 we collected 69 CRPA isolates from 30 patients (10
pUienu-Bums Unit. 7-General Surgery, 8-0ther Surgery Units, 2-Intl'nsive
Care Unit, 3-General Medicine Units). Most patients had infected/colo-
nised: wounds/burns (17), respiratory tract (7), blood (5), urinary tract (2),
other clinical material (7). We disringuished more than 25 resistance profiles
among collected CRPA. All of the isolates were resistant or intermediate
susceptible to either Imp and Mem. Imp disks had generally bigger zones
than Mem (only 2 isolates without any inhibition zone around thl' Imp disk
comparing to 20 without inhibition zone around Mem). From 4 patients we
isolated strains not susceptible to any tested antibiotics.
Conclusions: CRPA are not unusual in our setting which compromises the
use of carbapenems in empirical and targeted therapy of life-threatening
infections. Many isolates I'xhibit multiresistant phenotype. Not equal
activity ofImp and Mem against CRPA could suggest different resistance
mechanisms.
IMOP2091 Epidemic outbreak caused by Pseudomonas
aeruginosa In Urologic Clinic
Y. Stoilova, I. Dechev2, B. Zacharieva l
1Drpt. of Infecl. Dis. and Epidem.; 2Dept. of Urology MediciJllnslitute,
Plovdiv, BulgiJriiJ
Objective: Outbreak ofsuppurations caused by Pseudomonas aeruginosa in
Urologic Clinic was epidemiologically investigated. The aim was to
determine the proper pathogen and evaluate I'conomic losses.
Methods: The outbreak includes 9 patients after surgical intervention for
Adenoma prostatae. Suppurations were related to the operational risk
factors, because they appear until the 6th day after the intervention.
Employing conventional microbiologic tests, strains of P. aeruginosa
were isolated from medical instruments and hospital environments.
Results: All 9 patients were treated by single rubber pipe faulty disinfected
and sterilized. P. aeruginosa was isolated from this pipe, who plays major
part as factor of transmission, resulting in nosocomial infections (suppura-
tions). The study describes also other risk factors and evaluates I'conomic
losses after expensive antibiotic therapy (tienam) of nosocomial infection.
IMoP210I ESBL-phenotype Enterobacteriacae in three
Gdansk-located university hospitals
E. Dziemaszkiewicz, L. Naumiuk, A. Samet. M. Bronk
Departmelll ofClillical Bacleriology, Public HospitiJl No.1, GdiJnsk, Po/and
Objectives: To study the epidemiology and antimicrobial susceptibility of
ESBL-phenotype Enterobacteriacae isolated in 3 university hospitals over 7
months Gune 1999 to December 1999).
Methods: All isolates belonging to Enterobacteriacae and exhibiring ESBL
phenotype (routine double-disk test) were stored for extended antimicrobial
susceptibility testing. Zone diameters (disk diffusion method according to
NCClS) for aztreonam (Atm), cefotaxime (Ctx), ceftazidime (Caz), cefe-
pime (Fep) amoxycillin/c1avulanic acid (Arne), cefoxitine (Fox), piperacillin
(Pip), piperacillin/tazobactam (Tzp), ciprofloxacin (Cip), amikacin (An),
gentamicin (Gn), netylmicin (Net), tobramycin (Tob) and other relevant
information were recorded and analysed by WHONET 5.
Results: During the studied period we collected 96 isolates (44 Klebsiella
pneumoniaI'. 34 E. coli, 6 K. oxytoca. 6 Serratia marcescens, 4 Enterobacter
cloacae, 1 Citrobacter frcundii and 1 Morganella morganii) from 83 patil'nts
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(95% from one hospital). The most common sites of infection/colonisation
were: urine (45), wounds (12), tracheal aspirates (11), stool/rectal swabs (9),
blood (5). About 64% isolates were recovered together with other possible
pathogens suggesting mixed infections. The most common resistance profile
was An-Atm-Ctx-Pip (48 isolates) followed by Atm-Ctx-Caz-Pip (19) and
An-Atm-Ctx-Caz-Pip (9). Isolates resistant to AN were also cross-resistant
to all tested aminoglycosides. The most active antibiotics were Fep-81 %,
Cip-78% and Fox-75%.
Conclusions: ESBL-phenotype Enterobacteriacae are becoming common
pathogens only in one university hospital. Many isolates exhibit multi-
resistant phenotype. Further identification of ESBL enzymes requires
molecular techniques. Since a lot of infections caused by ESBL-phenotype
isolates in our hospitals involved urinary tract, cephalosporins can be srill
used for treatment.
IMoP211I Molecular characterization of ESBL producing E.
coli in general hospital, in Gdansk
J. Kurlenda, I. Aleksandrowicz, M. Urbas
Department ofClinical Microbiology, Regional Hospital, Gdansk, Poland
Gram-negative pathogenes harboring extended-spectrum beta-Iactamase
(ESBLs) are becoming an increasing therapeutic problem on many wards.
Genotyping techniques based on DNA analysis are reliable methods for
epidemiological investigation.
Methods: Sixteen strains ofE. coli isolated from clinical specimens ofeleven
patients of our hospital were analysed. The strains were identified in
automatic ATB system. To detection ESBL production the double-disk
synergy test and ATB-BLSE (BioMerieux, France) were used. Suseptibility
to antimicrobial agents was tested by the disk diffusion method according to
NCCLS recommendations. Plasmid restriction fragment analysis, PCR
assays and restriction analysis of obtained amplification products were
used for the detecting strain differences.
Results: Among Enterobacteriaceae isolated in our hospital from 1.04.1998
to 31.12.1999, ESBL production was observed in 97 strains (24.7% E. coli,
53.6% K. pneumoniae, 15.5% E. cloacae and 6.2% S. marcescens). Eight
clones ofE. coli producing ESBL were recognised by genotyping. The same
clones were isolated from patients of different wards and different clones
infected patients of the same ward. All isolated of E. coli were susceptible to
cefepime and piperacillin/tazobactam. Among the same clones different
antibiograms were observed.
Conduslons: During the studied period E. coli producing ESBL became one
of the most frequent nosocomial pathogen in our hospital. This was
probably due to the spread ofendemic clones as a result ofcross-contamina-
tion and transfer of colonized patients between wards. PCR assay and
restriction analysis of the obtained amplification products are method for
detecting strain differences in the investigation of nosocomial E. coli.
IMoP2121 Spread of extended spectrum {1-Iactamases
producing Klebsiella pneumoniae
M. Correia1, T. Semed02,J. Quaresma3, 1. M. Lito\J. MeioCristino', M.
J. Salgado', R. Tenreir02, A. Duartel
I Faculty ofPharmacy; 2Faculty ofSciences; JFaculty ofMedicine; 4Laboratory of
Microbiology, Hospital Santa Maria, Lisboa, Portugal
Nosocomial infections with ESBL-producing K. pneumoniae are difficult to
erradicate because these organisms develop resistance to multiple antibiotics.
Since 1991 in University Hospital at Lisboa the prevalent ESBL found in K.
pneumoniae strains is TEM-IO. During 1999,36 K. p"fUmoniae isolates from
hospitalised patients on different wards were selected by the patterns of
resistance to ceftazidime, aztreonam, cefotaxime and the double-disk test. 21
strains exhibited a level of resistance to ceftazidime or aztreonam much
higher than that of cefotaxime, with pi of5.6 and harbouring the blaTEM-
10, the same pattern of the TEM-IO strains identified since 1991. The other
15 strains were more resistant to cefotaxime than to aztreonam, showed a pi
of 6.0 and did not amplify with specifics primers used to identified the
blaTEM The isolates were typed by pulsed-field gel electrophoresis (PFGE)
of DNA digested with Xba I. The 21 TEM-IO producer strains presented
different PFGE patterns, were widely disseminated in different wards and
their persistence could be explained by dissemination of both the multi-
resistant plasmids harbouring the bla gene and the strains themselves. The
PFGE pattern showed clearly that the 15 isolates with pi 6.0 were derived
from a single clone, that was distributed among different wards. This
organism was probably introduced by an asymptomatic patient and the
subsequent outbreak could be explained by person-to-person spread on
individual wards and frequent transfers of patients between wards.
[MOP2Jj] Outbreak of nosocomial imipenem resistant
Providencia rettgeri in urology unit in Tomsk, Russia
1. Goudkova l , G. Reshedk02, o. Stetsiouk2,1. Stratchounski2
'Regiotlal Hospital, Tomsk; 2Institute ofAntimicrobial Chemotherapy,
Smoletlsk, Russian FederatiotJ
Objectives: To survey prevalence and resistance of nosocomial Gram-
negative rods in Urology Unit ofTomsk Regional Hospital.
Methods: Consecutive non-duplicated Gram-negatives from patients with
nosocomial UTI in Urology Unit were isolated during November 1997-
May 1998 and tested with Etests to 15 antimicrobials (ampicillin - AM, co-
amoxiclav - XL, piperacillin - PP, piperacillin/tazobactam - PTc, cefurox-
ime - XM, cefotaxime - CT, ceftriaxone - TX, ceftazidime - TZ, cefepime-
PM, cefpirome - CR, imipenem -IP, meropenem - MP, gentamicin - GM,
amikacin - AK and ciprofloxacin - CI).
Results: In total P. rettgeri accounted for 11% (7/63) of all Gram-negative
strains isolated during the study period. All P. rettgeri had similar antimi-
crobial resistance profiles with IP MICs 8-32 mg/L, high resistance to AM,
XL, PP, XM, GM, Cl. All isolates were sensitive to PTc (MlCs6-16 mg/L).
III-IV generations cephalosporins (0.064-1.5), AK (0.75-1.5). MP demon-
strated significantly higher ill vitro activity against P. rettgeri compared to !P
(MIC range 0.19-0.25 mg/L). P. reltgeri were not isolated in other units of
the hospital. It is worth to note no !P, MP and CI were used in hospital
during the study period.
Conclusion: This nosocomial outbreak of IP resistant P. rettgeri is the first
one described in Russia among Enterobacteriaceae. We speculate that these
strains might been imported rather than emerged and selected in the study
hospital. Further epidemiological studies are advisable to clarify the origin
and mechanisms of antimicrobial resistance of the strains.
IMoP21411nvestigation of an outbnaak by Serratia
marcescens in a NICU
T. Lazarakil , A. C. Vatopoulos3 , G. Liossis2, P. T. Tassios" K. Savoglou2,
S. Giovazoglou1,J. Sofatzis2, H. Kadal
tMicrobiology; 2Neonatology Depts. "Helena Venizelou" Perillatal Center of
Athetls; JDept. ofHygietle & Epidemiology; 4Microbiology, Athens, Greece
Vnil'wity Medical School
Objective: To describe an outbreak caused by Serratia marCfSCfns in a NICU
of a large Teaching Maternity Hospital in Athens.
Subjects and: Methods: For a period of 16 months, 21 preterm neonates
(BW = 1503 ± 351 G) presented with clinical signs of severe sepsis and
blood cultures positive for Serratia marcescens.. Upon recognition of the
problem, an extensive investigation for Serratia marcescf/lS carriage among
the personnel of the NICU, as well as extensive environmental sampling
were carried out. All tests were negative except for the case of two neonates
where Serratia marcescens was isolated from their devices for parenteral
feeding. Typing by PFGE after digestion of total bacteria DNA with XbaI
of all clinical isolates, as well as of isolates from parenteral feeding prepara-
tions, revealed a high degree similarity, a fact consistent with the spread ofa
clone in the NICU.
Results: Mortality rate was 13.6'Yo, and the cases were distributed in clusters
of 2-3 bacteremia events separated by periods of 1-4 months. All these
infections were characterized as nosocomial according to the definition of
CDC (USA). The isolates were sensitive to all antibiotics. Upon subsequent
review and alteration ofthe preparation technique for parenteral feeding, no
further Serratia marcesCfns infections were identified during the next 6
months.
Condusions: Molecular typing by PFGE is important for the investigation
of the epidemiology of Serratia marcesCflls nosocomial infections. In addition
to acute outbreaks, Serratia marcescf/ls can also be involved in chronic
endemic situations, as described.
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IMoP21S1 Comparison of pulsed field gel electrophoresis and
polymerase chain reaction to investigate a nosocomial neonatal
outbreak of Serratia marcescens
s. Walter!, K. Steppbergert, F. Spencker2, W. Handrick!, A. C. Rodloff!,
W. Kiesst, D. Hlickell , C. Vogtmann l , M. C. Claros2
'Children's Hospital, University ofLeipzig, Leipzig; 2Institute ofMedical
Microbiology, University ofLeipzig, Leipzig, Germany
Background: Serratia marcescens is an important pathogen for nosocomial
infections. Two genotypic fingerprinting methods were compared to
evaluate the reliability and timeliness of two procedures for epidemiologic
analysis of outbreaks of S. marcescens.
Materials and Methods: The genomic relatedness of a total of 15 S.
marcescens isolates collected from different specimens of neonates during an
outbreak in a neonatal intensive care unit were analyzed by pulsed-field gel
electrophoresis (PFGE) and polymerase chain reaction (PCR) fingerprint-
ing. PFGE of chromosomal DNA was performed after digesting the S.
marcescens genome with the rare-eutting enzyme Spel by a contour-elamped
homogeneous electric field electrophoresis (CHEF) employing the CHEF
apparatus. For the PCR method putative interrepeat sequences were used as
the amplification target region. The core sequence ofphage M13 was used as
a single primer.
Results: Three neonates developed serious S. marcescens septicemia, 12 other
were colonized. Both molecular typing methodes demonstrated in all of 15
isolates corresponding fmgerprint patterns. Typing results of the outbreak-
related isolates demonstrated that two epidemic strains of distinct finger-
prints were associated with cross-infection of a group of five and a group
often patients. The three invasive and seven of colonizing isolates were
related genotypically.
Conclusions: This survey proved PCR and PFGE to be comparable in
discrimination and reproducibility for epidemiological studies of S. marces-
cens strains in nosocomial outbreaks. The PCR-based fingerprinting method
has technical simplicity, wide availability of equipment and reagents. rapid
feasibility, and may be useful in routine clinieal epidemiologic investigation.
Macrorestriction endonuclease analysis of genomic DNA by PFGE has the
advantage giving more information about the whole genome of the isolates
but it is more expensive and time-eonsuming than PCR.
IMoP2161 Epidemiology of multiresistant Klebsiella
pneumoniae infections in neonates
I. Wojsyk-Banaszak, A. SzuDlala-K'fkol!. J. Szezapa. J. Gadzinowski
Department of Neonatology, Poznan University ofMedical Sciences;
'University Obstetric-Gynecological Hospital, Poznan, Poland
Objectives: To determine the incidence of neonatal infections caused by
multiresistant Klebsiella pneumoniae (MRKP) in the Neonatal Pathology
Unit (NPD).
Methods: Retrospective study of 3300 neonates treated in the NPD of
Poznan University of Medical Science from 1st January to 31st December
1999. From 973 (29.5%) cultures were obtained. Isolates were identified as K
pneumoniae with the 1D32GN test (bioMerieux), and antibiotic susceptibility
was determined with ATBG- test (bioMerieux) and disc diffusion test
according to NCCLS.
Results: MRKP was recovered from 340 (34.9%) neonates out ofwhom 72
(27.4%) developed clinical signs of infection: 18.1% presented with septi-
cemia. 9.7% with meningitis. 41.7% with pneumonia, 45.8% with urinary
tract infection, 6.9% with omphalitis and 4.2% with acute conjunctivitis. 8
(11.1%) children died. The majority of newborns had at least one predis-
posing factor: prematurity (88.9%), presence of indwelling catheter
(84.7%), previous to MRKP infection administration of broad spectrum
cephalosporines (79.2%) and ventilator support (73.6%). During the study
we noted two periods with increased incidence of colonization and infec-
tions: between 25th January and 5th April- 42 infections and 14thJune and
8th July - 7. All MRKP exhibited ESBL expression. 10% of these strains
were sensitive to piperacillin with tazobactam, 18% to cefoxitim, 68% to
ciproftoxacine, 87% to imipenem and 97.8% to meropenem. All the strains
were resistant to aminoglicosides and cotrimoxazoI. One of MRKP was
resistant to all tested antibiotics and two other were sensitive only to
meropenem.
Conclusions: MRKP is a frequent ethiologic agent of severe, possibly life
threatening infections in the neonates. In order to prevent nosocomial
outbreaks in the NPD strict infection control measures should be under-
taken.
IMoP21711nvestigation of Legionella spp. in the water
system of Istanbul Faculty of Medicine
Y. Nakipoglu, B. Glirler
Istanbul University, Istanbul Medical Faculty, Department ofMicrobiology and
Clinical Microbiology, 34390 {:apa, Istanbul, Turkey
A total of100 water specimens from 20 different units of the Medical Faculty
of Istanbul were collected and investigated for Legionella spp. The speci-
mens were concentrated via filtration and decontamination procedures were
applied to the filtrates.
Three out of 70 swab specimens from shower heads and bath water
yielded four Legionella isolates (L. jordallis, L. fccleii, L. micdadei. and
Legionella spp.) and two out of30 specimens from water tanks yielded two
different isolates (L. jordanis and Legionella spp.), making up a total of six
Legionella isolates as a whole. Through latex agglutination and examination
of phenotypic characteristics, four of the six isolates were identified to the
species level. Colonization rate with Legionella spp. were determined as 5%
and isolation rate as 6%.
Three ofthe six isolates were obtained from shower heads ofsome specific
units like Oncology and Bone Marrow Transplantation Units in which
immunosuppressed patients are hospitalized. The remaining three were
isolated from the shower heads in the Dept. of Pediatrics Section of
Cardiology and the water tanks in the intensive care unit and the operation
room of the Emergency Unit,.
The time for a positive culture was longer with direct inoculation (8 day
on BCYE, 6.3 days on selective media) when compared to inoculation alter
decontamination (4.3 days on BCYE and 5.2 days on selective media). The
pH values of positive specimens were found to vary between 6.97 and 7.14.
Pseudomonas spp. were determined as the most frequent contaminate in
water specimes.
The sensitivity of direct inoculation versus inoculation after decontami-
nation was 85 %. All ofthe six isolates grew on BCYE agar when inoculated
after docontamination. The sensitivity for isolation ofLegionella spp. from
specimens on MWY selective medium was found as 71 % and as higher than
those on other media. These results led us to conclude that it is adequate for
water specimens to be inoculated both onto BCYE and MWY media, after
decontamination, to isolate Legionella spp..
IMoP21S1 Environmentallegionellosis and oropharyngeal
colonization
M. L. Pedro-Botet, M. Sabri:i, R. Prats, E. Reynaga, N. Sopena.].
Morera
Hospital Germans Trias i Pujol, Badalona. Spain
Background: Although aerosolization is the likely mode of transmission of
Legionnaires' disease (LD), colonization of oropharynge and microaspira-
tion is a theoretical possibility. During an outbreak ofLD in our center, we
isolated Legionella pneumophila (Lpn) serogroup (sg) 1 at different periph-
eral and central points of the hot water system. Clinical and environmental
isolates were linked by DNA chromosomal analysis using PFGE.
Objectives: To evaluate whether showering and/or drinking water con-
taminated by Lpn was related to oropharyngeal colonization in selected
patients.
Patients and Method: Patients: 90 patients were included. The inclusion
criteria were: 1) chronic debilitating diseases or immunosuppression, 2) more
than 7 days of hospitalization and 3) contact with hospital potable water.
Method: Oropharyngeal swabs were collected and cultured on selective
BCYE plates. Period: from April 1996 to June 1996. (water surveillance
during this period showed heavy inoculum of Lpn sg t)
Results: Legionella was not isolated in any patients.
Conclusions: Exposure to water contaminated with Legionella does not
seem to predispose oropharyngeal colonization by this pathogen in selected
patients.
